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Abstract ofWO0244189 

A luminescent element characterized by having a 
layer containing a metal coordination compound 
which has a partial structure MLm represented by 
the following general formula (2) and which as a 
whole is preferably represented by the following 
formula (3). MLmL'n (3) [In the formula, M 
represents a metal atom selected among iridium, 
platinum, rhodium, and palladium, and represent 
bidentate ligands different from each other; m is 
1 , 2, or 3 and n is 0, 1 , or 2, provided that m+n is 
2 or 3; the partial structure MLm is represented 
by the following general formula (2) (wherein B 
represents an isoquinolyl group bonded to the 
metal M through the "N" and cyclic group A, 
which is bonded to the 1 -position carbon atom of 
the isoquinolyl group, is bonded to the metal M 
through the "C"); and the partial structure ML'n is 
represented by the following general formula (4), 
(5), or (6).] The luminescent element luminesces 
at a high efficiency, retains a high luminance over 
long, and is suitable for red luminescence. (2) (4) 
(5) (6) 
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(57) Abstract: A luminescent element characterized by having a 
layer containing a metal coordination compound which has a partial 
structure ML m represented by the following general formula (2) 
and which as a whole is preferably represented by the following 
formula (3). ML m L'n (3) [In the formula, M represents a metal atom 
selected among iridium, platinum, rhodium, and palladium, and 
represent bi dentate ligands different from each other; m is 1, 2. or 
3 and n is 0, 1, or 2, provided that m+n is 2 or 3; the partial structure 
■ ML m is represented by the following general formula (2) (wherein 
B represents an isoquinolyl group bonded to the metal M through 
the "N" and cyclic group A, which is bonded to the 1 -position 
carbon atom of the isoquinolyl group, is bonded to the metal M 
tli rough the "C"); and the partial structure ML* n is represented by the 
following general formula (4), (5). or (6).] The luminescent element 
luminesces at a high efficiency, retains a high luminance over long, 
and is suitable for red luminescence. (2) (4) (5) (6) 
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m 1 i5J:t>'2M-Kit h U ^7 AtK?^^ 18m lSrAtt. ^fUMtffcTS: 
?S. -C»# L^^h^** (Fy 7xr:/U*77^y) 7 v' 7 
(0) 0. 7 2 g (0. 6 2mmo 1 e) ^t>U±tc 0 3z<D'&^ 

10 /u^^fcanxJ-rfflfcti L7c 0 . ^mg£:&*&7KT*i5fc?%L. .Mv^i/'^A . 
T'-^i L T ^1 jgcBE^i L fc c at ^ v' T 5 ^* 7 A ^ p 7 
-7 ^- (mm : * ci o*/l^A) T'UMt, ^^riT-^-^ ^ / — 

^^T^^ H s aUTi- (2-^^-/1-) -Y-y^;i;y2. 40 g mm 

5 6.8 %) 2rt#fc 0 



15 




1 00miro4OP7773|;^!Jto — A- 5 0ml 5r Att, gUt^ 

^l^^ 13 0-14 o°c-c zmmmmmw urc 0 -trn- 
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yu£ 1 0 0 °C "C" ifc L , 1 - ( 2 -^ji-/U) ^y^yD^i. 05 
g (4. 9 7mmole), ^y^'J'A (III) T ir ^A- T i? h * - 
hO. 50g (1. 02mmole) £ Atl, ^^^ijftT 8 B#Pff| igtfftjg 
^L7t 0 g£ft5ri£J-eftaiLt 1 OOml ClAl, it 

mm&m^ • 7ksfcL7t 0 ::oM^£y P p ^aa^h^ L7t->y 

^^'/l-^^ p-7 FT'HIL, K y ^[1 - (2 -^^-A-W y^y 

y v-c 3 , n] -r y -y y a (in) o . 38 g (jrsP4 5. 

2%) ^#7^0 MALDI-TOF MS f£ «fc 9 CI lb #3 (7> M + -C&>3 823.1 £$fc 
2 nm, IMAT-Mfi Ir(ppy) 3 =1.0 <>; bfc^ # 0.43 7cofc 0 

^b-g-^N o . i (o\\t> v K-cDik&yy&m^^tcsxw-temMm 1 t ±< 

4 0 n m<7}*€!,3§7fe£5ftfg L7c 0 

<mmm 1 1> 




200m 1 ©3oP77^='(:4-^ f/V7i^/V^' o y^ (T A- K x ) 
V ^%kW 3. 40 g (25. OmmoleK ^>4. 0 

9g (25. 0 mm o 1 e h h A^y 25mL i^y- Al 2 . 5 
m 1 fcJ;t;2M-^tt h 9 y^TK^^ 2 5ml ^Aft, iiMsITi 

(0) 0. 98g (0.85mmo 1 e) &1W?Ltz 0 ^ <^*£ , S ??t 5v T 8 B# 
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(mmm ■. ? n □ *yi^/y y y io/d -c*sml s i-u- 
y =3- >v-7 il =- ^ y^y y v 2.8o g (iix^si. i%) £*#/c 0 ^o{b^- 

ifexDJI y n d /twl^A^^CD 'H — NMR ^ y V /U& m 9 ICtfI" 0 




5 200m 1 (D3 0P77^^(Ctfl:-f y v^Adll) '* 3 TkfP^I (T^o 

;**t®0 0.58g (1. 64mmole) x 1 - (4 - y =f- JV 7 =-jV) ^ y 3r 7 y ^ 
1.61g (7. 34mmoleh h * — /U 45m 1 <h tK 15ml SrAiX, 

S^ffET^fi-C 30 #P>m*#U ^©i24 B#^iS»fcm# L7c 0 S)£ 
^£^££-e^£PL, i£j»£2ii&7K-}!fet£, ^y y -/^feJ:T>*T-fe- h > 
( 10 T*)ill^?5fe?%bfc 0 ^?S-ej^flEK^L, T h 7**1 1 - (4- y f^7x 

= ^)^y^y y y-c 2 , n] u - w o n) ^-r y ^-^ a (hi) 

No. 661) <Z)^fe^*1.02g (i&^93. 4%) £#7c D CKTMb^ 
601^ d D^;l/A)f f^iZ) 'H-NMR ^-^^ h/l^^i 1 0 }C/Tf c ~ (D{t^ 
SfoCD b^^^^^cD^Tt^^y h/K7) X m a x 617 n m, 
' 15 Ir(ppy) 3=1.0 t tfci £ 0. 46 7c:o7ci 0 
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200m 1 (D3oP77^3(;x h 3?*/^$ / - >V 70m K 7" V 7 * 

C i - (4- ^ f/>7 =c = /w-r y^;u >-c 2 , n] u - p n ) y 

i/^AClII) 0. 95 g (0.72 amole), T ir h V 0. 22 g (2.10m 



5 mole) t^S?t 9i» 1. 04 g (9.91 mmole) ^Atl, Ii^»ST 

^ — (SBtffc : ^ p p dwl^/* * 7 -/V : 30/ 1 ) T'»Kt, tf* 

[i - (4-p< f/v7x^^)^r y=3ry y >-c 2 , N](7tf/vrt h-x- h) 

10 D "7 A (III) No. 43) O # 0. 43 g ( 1& * 

41.3%) Sr^fco MALDI-T0F MS f£ J: 9 ~ ©fc^fcG^rfr-efc 5 728.2 £ 
$km L7c 0 r <7){b-^^co£i7 n u 'H-NMR ^.^^ Wl^lU 

1 1 d^-f o r. flMfc-g^tf) H/W^i V^^CD^Tt^-^^ y jV(D X m a x 
622 nm, 4^1{x^(i Ir(ppy)=1.0 <t Lfdi t 0.70 7cofc 0 
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CH 3 



100m 1 ©30P77^3i:i - (4- * f m ~/W) y^f; !J y 
0. 27 g (1.23 mmoleh t-7 [ 1 - (4 - ^ f /V7 i x^) ^ y ^ ; ^ y- 
C 2 , N] (7ff/U7t h)4 V A (III) 0. 36 g (0. 49 mmole) - 
5 t y V -fc o -yu 25ml £ AtK MStittT 180 < C#i£T* 8 fl#M 

L7c 0 SJS'feSr^iai-eft^UT 1N-&®? 170m 1 (cftAt, i±J»£ 
iltEi-zKSfcU 100°C-C 5 ^F'M«JEffeiftLfco ^<DitMm&? o'cufc./V 

7[i-(4-^f^7x = ;Ho^7!Jy-c 2 , nm y v> ? A (III) 

10 (WTFlt^m No. 19) <7)#&;jft^ 0. 27 g (I&3S 64.5 %) £: # 7c „ 

MALDI-TOF MS iZ. J: 0 ^ (Dit^^XD M + -£-£>5 847.3 £fiSf&b7c„ ^<Dit 
^-tyXDM? a o *^i^?£<7> 'H-NMR h/^Zm 1 2 fC^-T 0 ~ O 

\\L^M<F> Y)Vzc ymMn^yt^^? h/H?)lma x.fi 619nm, i^-I|x 
m& Ir(ppy) 3 =l. 0 t Lit t # 0. 65 7co7c 0 

15 <^Sfe^iJ 1 2> 

HJS^iJ 11 ©4-^ f^7x-;l/^n >^£>ft;b 9 td 4 - n — ^drv' 

f h7^^[l - (4-n -^^r-y/V7 ^ ^/U) ^ y =*r / D V - C 2 , 
20 N] (n u u)*/s( V V^-MIII) m^it^m No. 667) 
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h /U^^m-]&<omyt*^<? h/U : 1 m a x 616 nm 
ft^-HK^ Ir(ppy)=l. 0 t Utim<Dm^-l&m : 0. 40 
hf* [ 1 - (4 - n -Adf^7i^)^f y ^ / y ^-C 2 , N] (Tir^ 
/WTir h-7- U A (III) (M^it^M) No. 196) 

MALDI-TOF MS : M + 868. 4 

h/U^;/£gfi£cD3g5t^-<^ h/U : Ima x 625 nm 
Ir(ppy) = 1.0 <!: L/tI^O*^l|X^ : 0. 87 

M^[i-(4-n-^^r->^7i^/i/)^y^; y >- - c 2 , n] y 

v'^Adll) (m^it^fy) No. 192) 

MALDI-TOF MS : M + 1057. 5 

h yj^T&Ojg^t .X-^y h/W : X m a x 621 nm 
fi^-Jfc^ Ir(ppy) = l. 0 £ i,fc^(Dm^-lSRm : 0. 88 
<H£S0iJl3> 

Hi£#!J 11 O 4 -y f^7x=/l/7l?n ^Sfetf>ft':fc>9 C4-n-i"^f 
T" h7^-^[i - ( 4 - n - 3r ? =$~)vr7 ol^/u)^ y^f-y y v - c 2 , 

N](/z ->>y n a) >V y ^?A(III) (^^flS^Jfe No. 669) 

H ;ls^^mii&<Dmyt*'<? bsls : X m a x 617 nm 
*^-HX^ Ir(ppy) 3 =l. 0 £ Ufd^c7)*^-l|x4s : o. 47 

t*^[ l - (4 - n -JrV=f-)vy y * ; y >--c 2 , n] (Tir^ 

ywr-fe hM y v 5 ^ a (in) m^it^-m no. 218) 

MALDI-TOF MS : M+ 924. 4 

h^ji^^^O^Tt^-^^ b^ : Xma x 625 nm 
Ir(ppy) 3 =l. 0 t Lfc^cDS-^lfc^ : l. 05 
C (Dititfyj^M? a a ! H — NMR ^-^y h/i^IH 1 3 {Ctf 
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h.y * C i - (4 — n -t^f^7i = ^)^ y ^ y y >--c 2 , n]-t y 

y !> A (III) (^J^b^^ No. 214) 

MALDI-TOF MS : M + 1141.6 
5 h /l/xyjgf O^^t^^^ h A- : X m a x 620 nm 

ft^lK^ Ir(ppy)=l. 0 t VtcmcDA^-i&m : 0. 75 

<mMm I 4> 

HSt50!l 1 1 0 4 -y f^7x- /b^n ^^(DiXt>K) f-4 -tert-y*^- 
/uy^ — ^/tfn^ (7^Ky .yfttl) £ffl^5J^teH»J 11 £ 
10 Ir)^^ U X ^IT (D ita-^S ^ M^k^- Lfc 0 ■ 

7"h^= 3 r^[l-(4 -tert-y^/Uy m — yU) V ^ y y > - C 2 , 
N] (/x - v 5 ^ a d)^ !J v 5 ? A (III) m^it^m No. 665) 

^/Vxyj^f h/V : ^ma x 614 nm 

S^I&lp Ir(ppy) 3 =1.0 t Lfcf^i^-HX^ : 0. 39 
15 fc**[ 1 - (4 -tert- y^/l-y ^— vl^M V * S V >-C 2 , N](Tir^- 

^7t h^- h)-r. y yi)A(iii) m^it^m no. 174) 

MALDI-TOF MS : M + 812.3 

h /l^^ ^IS©^^^^^ h/l" : 1 m a x 626 nm 
-ft^ltZ^ Ir(ppy) 3 =l. 0 t Ltzm<VA7-®.m : 0.'66 

20 h y ^ [ i - (4 -tert-y^/wy re — /^m y^y y >-c 2 , N]-r y 

^•7^(111) (M^it^^ No. 170) 

MALDI-TOF MS : M + 973. 4 

F/ny^iD^^^^^ F^:lma x 618 nm 
ft-^M Ir(ppy) 3=1.0 £L 7t f^-ft^HX^ : 0.7.3 
25 <HJt&0!l 15 > 

1 1 (7)4-^f-^7x-^#*ny^<7)^^'9 3-y;i-7j-py 
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7- h7^r^[i-(5-7^D7i=/i')/f y^f-y y :/ -c 2 , n] U - 

i/^pp)^Jjy>7A(III) (W^t;-^ No. 684) 
5 h A-zr: ^^m<D^%^^$ V /V : X m a x 625 nm 

Ir(ppy) 3 =1.0 £ L fc CD * ^- i& : 0. 22 
fc"* [ 1 - (5- 7 >vlr n 7i^;u) 4 y ^ y y y-C 2 , N] (Tir^A-T 
ir h-7" y v 5 ? A (III) (W^-fk-frft No. 47) 

MALDI-TOF MS : M+ 736.2 
10 h flszc- y^^cOlgTc^^y h /V : X m a x 629 nm 

*^-lRsfSIr(ppy) 3=1.0 £ Ufc|^(D#^Hx¥ : 0.65 

h y ^ c i - (5- y /p^-n y zn^/p)-r y # y y >--c 2 , nw y y a 

(III) m^it^-m [No. 23) 

MALDI-TOF MS : M+ 859. 2 
15 h A' =c ^ 38 ft*'*^ h A- : X m a x 626 nm 

S^IR^ Ir (ppy) 3 =l. 0 t LfcBfcOi^-lR^ : 0. 62 

<mmmie> 

1 1 <7) 4 — y f/P7x^^^' D ^^(Di\fD <0 [Z 4-7x7 Jr-> 
7x=;i/jKny8 (7;>K!i -yflil) £rffl 5 £**HiHJIS0>J 11 t P 

t?* [ i - (4-7xM-77i = /^)^ y ^ y y ^-C 2 , N](7tf^ 
Tir h-7" h)y y 17 A (III) {m^it^m No. 365) 
MALDI-TOF MS : M+ 884. 2 

hA^ V^^E(D^7tx^y h/W : X m a x 608 nm 
25 Ir(ppy) 3=1.0 <t Ufc £ #0>*^lR2£ : 0. 65 

h y ^ [ 1 - (4- 7x7 ^77x^/U)-f 7^7!) ^-C 2 , N]^!J-77 
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A (HI) (M^lt&Vd No. 361) 

MALDI-TOF MS : M + 1081.3 

h yl^ac l^mW.(D%%^^<^ : X m a x 604 nm 

fi^-Ift^ Ir(ppy) 3 =l. 0 t L-tzk % <D&^-\&m : 0. 54 
5 < mftStf'J 17 > 

'MMW 1 1 C7^ 4 - y f/U7 3i =/bjJ? p ^®?<7)ftfc> 9 3-^f^7i 

■ [ i - (5— y f-^7s-»^f y^r'y y v-cV n] (T-fe^-^r-fe 

10 h-f V A (III) (m^it^-m No. 44) 

MALDI-TOF MS : M+ 728.2 

hyUySPM^^^ h;!': Imax 638 nm 
m^-l&m Ir(ppy),=1.0 t LfcBRtf>*^-JR*5 : 0. 78 
hM[i-(5-^ ^^7xi:;v)^ y =*y y y - c 2 , • n] >f V i? V a 
15 (in) (M^ikG-Vo No. 20) 

MALDI-TOF-MS : M+ 847. 3 

h/Vx>iM)t7^^ F/l^: Ima x 631 nm 
ft^HX^ Ir(ppy)=1.0 £ Lfc|^<^*^Fl|X^ : 0. 71 

<mi&m is > 

20 ^i^j ri <7> l - (4- y =f->v y y^y y >-<Dftt> 9 

t- h 7** (i -7x-;n" y ^y y y-c 2 , n)U - v 5 ^ d n) y 

^■7 A (Hi) (#J^ft:^ No.660) £Me& t T&Ofc^Sr^ric; Ufc. 

t** ( i -7x=./i/^y= i ry y y-c 2 , n) (r-tr ^v^r-tr h -t- h w y 

25 ^"7 -MUD (mTFlt&Vo No. 42) 

MALDI-TOF MS : M+ 700. 2 



BNSDOCID: <WO 02A41B9A1J_> 



WO 02/44189 



81 



PCT/JP01/10487 



V t\s^l/ ; feWL<0^.%*>' < 2 V JV : X m a x 622 nm 
m^F&m Ir(ppy) ,= 1.0 t Lfc&Oi^HX^ : 0. 59 
<MMm 19 > 

MtfcW 7 (D ~7 rc =-;Us$ P V^C7)ft;b <9 3- If 7 s. — /I^/tf n ( 7 

y^^y v?^a (in) r-fc^vi'T-fe h^— h>o^ h y 1 - (t*7x- 
;u-3-^^)^y^y uy-c 2 , N]^f y-^n (in) ( ^ & 

No. 3) ^^^Lfc 0 MALDI-TOF MS £ 9 r. <D it ^ %9 <D M + T* £> <5 
1033.3 £r?t|g.Lfc 0 :©ib^tl£0 h^xyiio^^X-^^ h jU<D I 
m a x it 621 n m, Ir(ppy) 3 =l. 0- <b Lfc t £ 0. 53 t?fcofc 0 

<H#5#J 20 > 

HWJ 11 OTtW-fe I- V<D{t^ 9^1 3-;* ^-/W- 2 , 4--0^ 

^v^^-v (7/i/Ky yfas) mmrn n trnmizi^x 

-(4-yf;u7x-;H^y^y yy-c 2 , n] ( 3— * *f->v- 2 , 4 
y^y^^-t D v^^Adll) (m^it^-m No. 126) £r^f&Lfc 0 

MALDI-TOF MS (Ci t> C<D{b^^©M + T*fc5 742.2 £$tiSLfc 0 CI <£> 
h/l^^^^^CD^jt^^^ b;U<DXma x fi 627nm, gr^-I|x 
Ir(ppy) 3 =l. 0 i bfc £ £ 0. 81 -Cfco/c„ 
<H»] 21 > 

11 iDTtf^Tt h XDftfr <0 IC 2,2,6,6-7^7^^- 

(^^{tj^x^M) ii <b mmiz t 

T fc'* [ 1 - f/k7x^^)^.y / V >-C 2 , N] ( 2, 2, 6, 6-7- 

F7yf^-3,5— -7°^ ^v^T" h)^y'7-)A (III) (W^it^M 
No. 127) £-g*J&Lfc 0 MALDI-TOF MS ©l^iWM + T'fcS 

812.3 £?£fg.Lfc 0 '^{fc^^^ h/l^>-^?£c7)3§7t*-^ h/K7)lra 
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a xi± 624n m, ft^i^^fi Ir(ppy) 3 =l. 0itfc<b^0. 76 T?£>o7t 0 

mmm n»i - (4- y f^7i ~/iy)-r y ^ y y 0^2-7 
i-/vt'|)v>y|riv\ HWJ 11 tmmiZT b 7 *x (2-7 
V ^V-C 2 , N) U - o ^ ) ^ y *J -7 A (III) LTf'7 (2- 

7^^yut°y -^y-C 2 , N) (Tir^^T-fe h ~T V ) -f JJ v> 7 A (III) £ ^ 

r. <D4t&!&) t MMm 7 t-^j&ltc i -7 x^/^ r y ^y y >-£• 

llM 11 £ t^.(2-7xn/i,fy ^y-c 2 , N) ( 1 - 

7x=/^yJr / y y-c 2 ,N) -f y 7 a (hi) (m^it^-^) No. 64) 

^#fc„ MALDI-TOF MS (d i «9 r <Di£-&!&)(DM+ X'th & 705.2 £ffifefgL 
/Co CI <D<ffc h/^^>?^^<7)fl7t^-<y Wl^Ama x fct 618nm, 
»-^U5#tt.Ir(ppy) 3 =L0 tlfci # 0.43 T?£>o7t 0 
<^M0ij23> 

MMW 18 -C-^^cUfcfc^d -7x-/w^ y^y D >-C 2 , N)(7H 
^-A-Tir h)-f y v?? A (III) cb 2- 7 ^-/U-t° y iS^^mMM 22 
<t f§]$I^SJ££-fr. t-7(i-7x^/i/^ y^y yy-c 2 , n)(2-7x 

-At° y i^-C 2 , N)>T y v?7 A (III) (M^it^-m No. 31) £#fc 0 
MALDI-TOF MS ^ «£ <0 Z(D{k&!®)<D M^'fcS 755.2 ^Etfc. CL <Dit 
^m<D Y J\s^^W&<n^%^^? b^(D Xm a x it 617 n m, 
(2 Ir(ppy) 3 =l. 0 t b7c t t 0. 46 T£>o7c 0 
<^^^!l24> 

mi&m 1 1 ©4 -y p ^m<Dttfr<? 4-7'f/u7x 

l t ^ t <7> i t & m & m & & j& u tL 0 

7- h 7^r^[ i - (4-7^/i-7^^/u)-r y ^y y >--c 2 , n]( m - ^ 

? n a) y W A (III) mmit&m No. 664) 
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h jUaLyfeffccD&yt*^? h : X m a x 629 nm 
ft^-lft^I Ir(ppy) 3 =l. 0 t Vtzm<Dm^Fl&m : 0. 44 

tr* [ i - (4-^^^7^ = ^)^ v^y y y-c 2 , N](7tf/i/7t 

h h ) -f y v> 7 A (III) (0!J*Mfc£-4& No. 163) 
MALDI-TOF MS : M + 812.0 

h lV3Ll/¥§. ; fa(D¥b%7->'<t> h/U : A m a x 626 nm 
Ir(ppy) 3 =l. 0 t Lfcl^OST-ltX^ : 0. 91 

hu^[i - (4-7'f/u7x-/^)^ y*;v v-c 2 , N]-f y v 5 -? a 

(III) (m^itS-m No. 159) 

MALDI-TOF MS : M + 973. 3 

h/UrO'jgJ&OlSft;*^:? h/V : A m a x 621 nm 
fi^J&Sp Ir(ppy) 3 =1.0 t LfcR&Oi^PlR^ : 0.82 



<nmm 25 > 




o 



H^E^'J 11 4 — y 'f-jvy surf p >g£<7>ft:b 0 t7x-/U/f 0 V 
ydf. y y Vffll^T 1 -7i = ^- 5 -y/U^cn' V * / y y^fijcl, 

x h7^-^(i — ^ 5 - y /w^-n -< y^y yy-c 2 , n) (m - 

•y7np)y^ y a(iii) (#j^b^#j No. 704) 

h/HO'jgfStf^Sfe;*^ h/U: Am a x 620 nm 
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10 



15 



m^&m ir(ppy) ,=i.o t LtzmomL^qzm o. 38 

tf* ( 1 - 7 =c — A--5- J y^r / U y-C 2 , N)(7tf /U7 

i? h-i- H-Y V W a (III) (M^ik-Brm No. 240) . 

MALDI-TOF MS : M 4- 735. 8 

h/Pni ^^^(D^Tt^^i? K/U- : X m a x 636 nm - 
Ir(ppy) 3 =l. 0 t l^tcmnM^Fl&m : 0. 70 ; 
h y ^ (1 -7 =./\s-5-7 sUsta 4 y^y !)y-c ! , N) -f V 7 A 
(III) (m^it&m No. 155)' 

. MALDI-TOF MS : M + 858. 9 

h/l/^c V^?^(D^3t^-^^ hA- : Xma x 628 nm 

m*>&m ir( P py) 3 =i.o t istim<Dm^-qzm 0. 55 
<mMM26> 

3 h n - 2 - t KD3f->k° y (TA- K y y ^±§50 ~£rfflV\ 

^(Cl^i-SSStJlX^-C- l-^ n p r 8 - Tif 4 y * S V y&^tfL Lfc 0 
fflm "Sulfo mix"(l J. Org. Chem. , 1943, 8, 544-549. tCfeife^^ 



NO, 




^=n 



H 



10%Pd-C 
H 2 

82.1% 



NH, 



\=N 



OH 



Nitrobenzene 



20% Sulfuric acid, 
fuming 



"Sulfo mix" 



NH; 




o 



CH 2 OH „ Sulfo 



OH + ? HOH 



mix 



CH 2 OH 48.2% 




POCI3 



53.5% 




HJfetf'J i <D \ - ■? v v ^ y * ; y ><D\Xt> <0 lc N ±!2-e#/c l- ^ p 
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□ - 8 -rif-r y^/v^&m^^xi - ? tv- 8 -r-tf-r y^/y 
^^-^^l. m£ i - (4 - * f/v7 ^y^/yy<Dft^9 

T" h 7^^.(1 - 7x-;u- 8 - 7 f 7 x - /i/ -< y^fy U V - C 2 , 
5 N) U - i?9 o a) y v>>7^ (III) (^"l^-fb^^J No. 755) 

h /l/x ^j^^(75|i^;^^<^ h /V : 1 m a x 635 nm 
- 7x=/U-8-7f 7x-yl/^ 7^f / !J y-C 2 , N) (Tir 
f/U7t h-7- hM y ^"7^ (III) (^^^^4^ No. 612) 
MALDI-TOF MS : M + 701. 8 
10 h h A* : X m a x 631 nm 

h 1) * (i -7^=^- 8 -Tif 7 ^=-tv*i y^c/y >-c 2 , n) << v 

^9A(III) (m^it^m No. 609) 

MALDI-TOF MS : M + 807. 9 

F/^ygiO^*7^n^: Imax 622 nm 
15 <M1&M27> 

®-Kb)lZ7jk-tWSm&<D EL m-T-SMtJ&Lfco 1. lmm©«7;^ i) 
1 5 _h l^ 0 * - ~ :/ Zinfc I TOIH 1 4 ±K1, 8s # 

JIT: 10" 4 Pa (Djf^^T*^ — AolbT&m 1 3 £ lt«-N P D Sr^itf ^~ V 
0.1ni/sect'4 0nm©J|$tI^If L, ftl^Jtii bt CB P t(C 

20 hMd-Tx^/Ky^r/yy-c 2 , nw jj a cud (^fc^ 

ftNo. 1) i&9%©«Sl-*5i9K:*ItUt 40mn©jf^f^ 
J^L/Co KO^CBP^It^-MiO.lnm/seciL, ^^^^ 
0. 09n m/sec ft 6 i 9 — h <DlBfk2kW*ft\'& bfd 0 

25 Bphen^rlf F 0. lnm/sec "C 40nm <^ff^T*7F0j}£L7Co 
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^OiCS^ftAi 1 6 t VX 7 5/ <ffc # <l' : [> A M £ M * ^ — h 

0. 5nm/sec T*^ 1 n Lfclg, I^^^M 1 lHTT/K-^A^ 
If U-h lnm/secT150nm?If Lfc 0 

w <D^^^J<Z)^^T*(i (DBphen £ ffi V > T CD^fa & ii ^ U , T^O 

ft^lftBJIJlLCOSM, LTfEj&L7c 0 ^#^^/c*^(D« 

*m<Dm=1-\^ X. V , i^^ lOOcd/m 2 "^ 6. 21m/W, 300cd/m 2 X 5. 21m/W <D 
?i$Srl^t5 r <b iZj^^j Lfc 0 C I E1I« 40cd/m 2 <D t # (0.68, 
0. 317), 113cd/m 2 <D t # (0.682, 0.315), 980cd/m 2 <D t # (0.678, 
0.317), -CfooT, NT S C*fj£<D£,^gMc:fi£v>, + £ X" t 6 

Xf m EE t C V n T ^ ^ T* £> o ti 0 

v v * (i - -7 zl=.jv4 y^-y ]) ^-c 2 , nw y v^a am ?>Ia>^£^- 
Igfttfl^ 300cd/m 2 T'fDiESb^f^fi, PP^JD flEE V = 5 volt T' ^ 0£ fit & 
J=l. 5mA/cm 2 , W\C< 14000cd/m 2 T* fi lOvolt, 520mA/cm 2 T' £> o fc 0 r 
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100cd/m 2 -C lO%&mi-tei?&te<DE L M^-^^m * 7C # <^ft*IX 
<Hlfe0»J 28 > 

H5tS0iJ 11 CO 4 — y 3i a >&<Dftt> 19 ^ 4 31 

5 ^/i^^oy^ (7 y#*^-*±M) J^ttHWJ 11 fc^fllK: 

rF7^r^[i-(4 -31^^^^-^)^ y y y-c 2 , n] u - ^ 

? p n ) v*-< y v> <7 A (III) (M^it^ 1 ®) No. 662) 

bf*[l - (4 -xf^7x^^)-f y / !) >-C 2 , N] (T-fe^yl-Ti? 
10 h"f U ^"7^ (HI) (0»J^b£-ifc No. 137) 

h y *[i - (4 -xf/u7 cx — yi^ y^y y y-c 2 , Ni^y^n 

(III) No. 135) 

<HJ60»J29> 

HJS#'J 11 ©4 -y f/l/7x=i/V^D ^^<7)ftfc> «9 td4 --7*n 

xh^ :3 r^[i-(4-yn f/v7xx/u)y y^y!)y-c 2 , n] U - 

v?^ p p) y -y 7 A (III) (^J^b^^ No. 663) 

tf*[i - (4-t*p t°^7x-^)y y^y y y-c 2 , NKr-fe^/u-r 

20 ir h-f y v 5 ? A (III) (M^it-frVo No. 148) 

HJ7[i-(4-7"p f/u7xx;u)y y ^y y >--c 2 , nm y ^-7 

A (III) (fltj^fc-g-igj No. 144) 
< HSM 30 > 

1 1 <D4 -y f/1/7 ^ = /Utfa >&<Dftt> 9 f£4 y 7" n f 
25 /l/7x^^t^7® (7 ^^7^ ^— *±M) £ffl^<5a*M*2IJ£#l 11 t 
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T hy^xtl -(4-^y^Df;i'7x-/l/)^ y^y y ^ - c 2 , 
N] (n - if? n a) v^-T II ^ A (III) 

[ i - (4 --r y/a k>7 x=/i')-f y / y y-c 2 , n] (t±3- 
/ur-fe h-r io-f y W a (in) 

5 h!)7s[i-(4-^y/n.t°/i'7x = ^)^y^ / yy-c 2 , N]-r y 

v^-MIII) (^'J^-fb-^^ No. 146) 
<HS£^31> .. 

HitltfiJ 1 1 © 4 — > ^=./U7$u ls^(DiXfr<0 [Z.4 - n -^Of- 

10 *Sr3iJ>:^j*i-S r 

7" h 7 [ 1 -.( 4 - n -'O^/U^ V * J V >-C 2 , 

N]( M -^^nn)^y-77i,(Hl) (M^it^m No. 666) 

tr* [ i - (4 - n -^yf/i/7i-/i-)^ y^y i)y-c 2 , N] (t i?^- 

/WTir V v><7 A (III) (m^it^m No. 185) 

is f y ^[r-(4,-n-^yf/w7x-^)^ y^y y y-c 2 , N]-r y 

v^-Min) {MfFik-km No. 181) 

<H£t&#!l 32 > 

H3£#>J 11 <D 4 — ^ f /1^7 oL^/P/j? n ^^O'f-t^ <9 4 - n -^7°^ 

^7 ^^^Tjfu y^£fflv^i^teii;&&#i ii t mmiz uTj^To-fb-^ 
t- h7*x[i - ( 4 - n - ^'y° =j- >v ? ^ — >v ) -r y^y y > - c 2 , 

N] (/x - *J9 a n)^ y v>r>^ (ni) (M^ik&W No. 668) 

t** [ i - (4 - n -^yf^7i^/H ydfy y ^-c 2 , n] (r-fe^ 

/UT-tr KM y i^? A (III) (M7F4k&®> No. 207) 
25 h !J ^[1 -(4 -n-^7°^/l/7x-^)-Y y^y D y-C 2 , NM y 

v^-MlII) (M^itS® No. 203) 
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<nmm 33 > 

5 f h7^r^[l-(4-7^B7i-^)^y^y y>-C ! , N] ( n - 

*J>$ □ n ) i/j i) >? ? A (III) (tf'J^b^ No. 683) 

h ,V3L l/W&<D%£%y^? Y;V : X m a x 602 nm 
i-^-l&S^ Ir(ppy) 3 =l. 0 £ L/cl^cDft^ilX^ : 0. 43 

if ^ [ i - (4 ^^/lO-r y ^e/ y ^-c 2 , n] (r-fe^-A-T 

10 ir h-f hM U (HI) (tfiJ^b-S*^ No. 46) 

MALDI-TOF MS : M+ 737.2 

h jV3L^mW.<nmit^^? hfr : X m a x 603 nm 
Ir(ppy) 3=1.0 <t Lfc^^iT-Hx^ : 0.95 
> y ^ [ 1 - (4 y ^=-/V)4 J V >-C 2 , K]4 V i>y 

15 A (III) {m^it^m No. 22) 

MALDI-TOF MS : M + 859.2 

V /V^l/mW-^^Jt*^? hA* : * m a x 596 nm 
Ir( PP y) 3 =1.0 <!: LfcI^co#^i|x^ : 0. 92 

<MMM 34 > 

20 H#S#'J 1 1 <T) 4 - ^-/l^'n >-^<7)<ft:b <9 4 -y/Vlrxi - 

m ii <t f^^tc it^wUft^MLfc. 

T h 7 ^ 7[l - (4 - ^yU^-n - 5 - ^ f/W7 ^ — /l^) 4 V J V S 
-C 2 , N] (/i -v?^ n o) v?-f !) i/y A (III) (^ij^fc-g-^ No. 738) 
25 h^^^iSf «i)t^^^ h/^ : ^.ma x 618 nm 

[ i - (4 - y j^-^r p - 5 - * f/i/7i-/i/) ^y^f / !) y-c 2 , 
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N] (7tf^7t h-T Y)y( V i?$J* (III) (M^it^^l Noi 222) 
MALDI-TOF MS : M+ 765.2 

h/H is^WLVy^ytT^^V h/U : 1 m a x 615 nm 
hM[l-(4-7;Utn-5-^f/l'7i-/U)^y^y !J ^-C 2 , 
5 NM y v>"7 ^ (III) (#iJ^{b-^#) No. 226) 

MALDI-TOF MS : M+ 901. 2 
• h/U^^i^tf^ftX^ h/lx : 1 m a x 61.6 nm 
<^JS^"J 35 > 

H^^ll 11 ©4-^ f-/i/7x-;i/# o ly^(D\\t> <9 — h V 7 svjr 

11 L-C^O^-a-^iir^^.bfCo 

CV N] (m - ^ n □) v^-T y ^"7 A (III) 
MALDI-TOF MS : M+ 765. 2 
15 . h/nygi©^^^ h/l/: Ima x 614 ran 

[ i - (4 - h y 7^tny f /^7i^^)^ y^y y ^-c 2 , 

N] (7tf/U7t h-7" h)W y i>!7 A (III) 
MALDI-TOF MS : M+ 836. 1. 

h/U=c ls&W..<D&yt*^9 b/^: Am a x 623nm 
20 A^lDl^ Ir.(ppy) 3 =l. 0 t L7c:|^W*^)JJi# : 0. 23 

h y ^ [ i - (4 — h!J7/i / tD^f/i'7i-/H'fy :j fy y^-c 2 , 
nm y ^-7^(111) (m^it^m No. id 

MALDI-TOF MS : M+ 1009.2 

h/U^n YjU : X m a x 608 nm 

25 Ir(ppy) 3 =l. 0 <!: L fc|5g(DS-^i|x^ : 0. 48 

<H«J36> 
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HJfe^J 1 1 <D 4 - y zc ~/U7$u ^W<D\Xfr 9 \Z- 3- h !) 7/U* 

fh7^^[i-(5- h97/>tD> y =*y y y-c 2 , 

N] (m - n n) !) S 7!)A (III) 

tr * [ i -(5- h y 7/^n^f/i/7i-/u)^ y =r y y y - c 2 , 

N] (7tf'/l/7t hi" hM y ^-7 A (III) 

M 7v[i -(5- h !i -7 jvOr-a y ^-jvy ^=^jv)^( y y y y-c 2 , N] 

-ry^y-Min) (M^it^m No. 12) 

<3H60U37> 

HJS^J 1 1 (75 4 - / f/V7 /UTKn Is^CDWfr <Q 3, 
D-3-7if/l'7i^/^n>'^ (7^K!i -7ff±t) SrfflV^J^te 

Thn7[i-(3, 5- s*7/U3i-Ez - 3 - y f/>7x^/i')^ y ^y y 

V-C 2 , N] (m -^7 n u)i>4 V A (III) (m^it^^O No. 686) 
h/Pzn^/fgf&^^Tt^^y h/V : X m a x 618 nm 
t*X[l - (3, 5- v^y^^n - 3-^f/V7x^^)^ y ^ 7 y >-C 2 , 
N] (Tir^/^Tir K-7- h)^T y ^"7 A(lll) (mmit^fy) No. 425) 
MALDI-TOF MS : M + 765. 2 

h A-oi^jg^cDlg^^-^y hyU : X m a x 615 nm 

h y c i - (3, - 3 - y f/u7x^/v)^ y^;y^- 
c 2 , nu y v^-Miin (f'J^b-g^ No. 42i) 

MALDI-TOF MS : M+ 901. 2 

h/l-^y^^tD^Tt^-^y : 1 m a x 616 nm 

<m&m 38 > 
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5^ h7^^[i-(5, 6-v ? 7/u^-n^^^/u)^y^-y y y-c 2 , 
N] U - a V v>r>A(III) 

5 t"^[l-(5, 6 - ^7/l-tn7x=/U)^ y^f- / !J y-C 2 , N](Tir. 

^yu.Tir h-f hW U v^-MHI) (m^it^m No. 501) 

h 'J^[i-(5, 6-^7/^D7x-^)^y^y yy-c 2 , N]>f 

( y^-7^(III) (MTjkit'g-'m No. 497) 

.' <HJS#J39> 

10 HIS^I 1 1 <£> 4 f^7x-/l/#o i^O-fti? 9 2 , 3-^7A- 

^-o- 4 - n -y^/l-y zl—jVtSu y^^rfflV^ Wfl-taliJM 11 <b|p) 

Lit lie, UT(D{k&yo&&j&-tz> it^r-tSo 

xh^^^[l-(4-n —-ff-tV— 5 , 6 — 7 /l^ ;T n 7 i^/W^ 
y^r/ U >--C 2 , N](ii-^ nn)i?^ 9 ^^7^(111) ( 0!l 
15 No. 698) 

' [ 1 — (4 - n — -ff-jV— 5 , 6 71^/W)^ y^r/ 

f yv-C 2 , N] (Tir f/l-7 ir h i~ h ) V *J -7 A (III) (0«SMfc-£4fc 

No. 534) 

F!)7[l-(4-n- -?=f-jV- 5, 6 - a 7 = = /W) -f V 
20. 7 y >-C 2 , N] -^f y "7 A (III) (tflaMfc-g-fc No. 530) 

<HJ£#'J40> . 
Hfifc^J 7©l-^on^yif;!j :/<£>ft:fc> «3~Jc: l-^na-5-hy 

zu- 5 - k y y 5=vi~r y^y y ^^j&l, ztizmb^zsw- 

5 0 
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c 2 , n] - w o o) y v^^^ (in) (m^it&m no. 706) 

f ;* [ l - - 5- h 9 ^/u^-n^^-yu-f y dp- y y >- - c 2 , 

n] (7tf/i-7t h^- h)-r y -y ? a din 

NM y A (III) (#J^{t^ No. 83) 

<m&&\ 41 > 

7 l/<DiX1? <Q \Z I — 7 o n -4- h y 

•7 /u^-n y y ^ y y ^SrfflvMTHWJ 7^iian-7x = 
10 ;u-4- h y 7/u^-oyf/W y^y y y^^L, ci;ft,£ffl^5J^ 

f ^^^[1-71^^-4 - hy y y y 

C 2 , N] (m - ^y o p) y (III) (M^ik&W) No. 707) 

15 ty[i-7x = ;v-4- h y 7/utnyf;^ y^y y y-c ! , 

N] (7tf;>7-fe FtF)y y^7.A (III) 

hy7[i-7x^/w-4 - h y7/^nyf^^y^y y >--c 2 , 

NM y ^"7 A (III) (#iJ^{k-^^J No. 82) 
<Ht£0!l 42 > 

20 (Di-yon^ y ^ y y i/<nftt> !)(-i-^o° -4-7/U 

^-p y ^/v-f y ^y y ^£fln N ~CHjte#J 7 i: IsJJIHc LT 1 -t?^—^- 

y y ^Sr-g^U rttSr^u^S J£lfl-fiHS6#J 

^ h^^r^Li -7x=./u-4- -7/u^-p y^-y y y-c 2 , n] (m - 

25 v^y p p) i-M y v=?A(III) m^it&Vo No. 705) 

ty[i-7x=/u-4-7;utpyy^y y^-c 2 , N](7tf/u7 
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tht'h)^!) W A (III) 

hyz[i-7x-/u-4 - -7 jv^ru ■>< y * ; y >> -c 2 , 

A (III) '(m^<t^-^ No. 81) 
5 H^^'J 1 1 : . <£> 4 — y =f~JVy 31 = /U#' P l/^;(DiXt> <0 IZ 3 , 5— -J? JV 

Jrv y X. -/CtH'ci ^gg, i - y a □ y ^ y y ^<Dft;b ^ i: l - ^ o d 

f h7^7[l-.(3, 5-> ? 7^cto7xx/U) -5-7yl^^-a^ 
10 y^ryy^-C 2 , N] U - >^ a a) y^y a (III) 

. tf^[l- (3, 5-i/7^tP7x-;U) - 5 - 7^^" n -< y ^ / 
y >-C 2 , N] (Tir^A-Tir h 7- h ) -Y y v^y-MlII) 

hM[l - (3, 5--^7/l'tD7iz;V) - 5- 7;P^-D^y^r 

y y ^-c 2 , n]-t y ^«7 a (in) (M^it^m no. 232) 
. 15 <H;&£#ij 44 > 

HJStfiJ 11 (D 4 - y 3i=/V# ci :/^£>ftt> <9 4 - 7/k;^n 7 

7/1- ^j-n^ y =*-y y :/£^;ft,^;ft,Jl^;5^f;£IIJS#] 11 t mWklz tt 

20 7 1 h.7 1 — (4-7^i-D7x^yU) -4-y/l'^-a-Yy^-y 

y >-C 2 , N](M-y^op)y^y>?r)A(iii) 

(4-7/l/^-n7x-;l/) - 4 -7^tn^ y ^ y- 

C 2 , N] (Tir^/i-Tir hi~ h)-f y v> y A (III) 

hM[l - (4-7/^0 7 1- /1^) - 4 - y o y df- y y > 

25 -c 2 , nm y >?r> a cm) (m^it^-m no. 230) 

<Hj&&tf'j45> 
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MMM 11 CO 4 - y f/U7i-/V# P V^Oit^o <9 4 - D 7 

^ -/U^o i-^D^yJf / y >o^t><9 KH-^no— 5- 

7- h7^r^[l - ( 4 — "7 n 7 jt ^/V) — 5 — 7 iV3r p y y J 

y >--c 2 , n](m -^7 * cosm y ^^aciid 

t^^[i — (4-7^ta7x-^) - 5 — 7/1^ p y y ^ y y ^- 

C 2 , N] (Tir^/VT-ir h)^ y v 5 ^ A (III) 

h i) 7[i - (4-7/^0 71=^) - 5- 7;vtn^y^y 
-c 2 , n] y y v 5 y .a (in) (.m^it^^ no. 228) 

<HjKg0U46> 

HJt&M 11 co 4 — y ^a-7 ^—yi^ u >%fe(D\Xk) <o {z. 4 — h y y yi^^- 
n y f ;i/7i-=./vsKnyS, y ycoft*? 9 M 1 — 7 

n a - 4 -yyv^-ny y y y ^^fr^frfflv^^^tellSStf'J n £ 
py y =^y y y-c 2 , n]U -^7 u p)-yy y y^-Mim 

fc"7.[l- (4 - M)7/l'tP>f/V7i=;V) -4-7/^0^ y 
^y y >-C 2 , N] (Tir^/^Tir h "7" h ) >T !J ^ 7 ^ (III) 

bv^ii— (4 - h y y/i^^-p y f^7i^ /^) -4-y/^^-p^ 

y^/!Jy-C 2 , N]-T y v 5 ^ A (III) (^J^b-g-^ No. 256) 
< 47 > 

Hife^'J ii 4 - y 5^/i^y p ^K<oftt> 9 4 -y/t-^-p y 

x ^;i/#n y^, l-yppyy^y y ycoftfri? {di-ypp-4- 
h y y ^/i^r y ^y y >£^^n/fH^^*Mi«#J 11 £ 
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y^;y ^-c 2 , n] u n □) y w a (in) 

^r/U^-C 2 , N] (T-fe^vUT-t h-f h)-r^ S*«7 A (III) 
5 - (4-7/^0 71-^)- - 4- hU7/^p^f;K 

y^yyv-c 2 , nm y v^-Miin (^j^-fb^ no. 231) 

•' <HJt^J 48 > 

Hfi£#iJ 1 1 ©4-^f/l/7i=/l/3j?ny8©ftb»)l:4-7/l/to7 
3l=./Ut$ u i-^DD^y^y i) l/CDftio <9{Cl-ynn- 5 — 

10 h y 7;i^7i-n^ f 7 ^7 9 y^^ixf i^ffiv^5^^^iHfi| 11 t 

X h 7 ^ ^ [ 1 — (4-7/l'tD7i-/V) - 5- F^/l'to^f 

y ^7 U y-C 2 , N](M-;77nn)^i)-77A(III) 
tf ^ [ 1 - ( 4 - d 7 x =. ;U) — 5 - h y a y y 

15 ^f/!J7-C 2 , N](7tf;L-7t Ft hH ^ ^7^(111) 

h I) 7>[1 - (4-7;i'tn7i-/V) -5 - H7;i/tn^f/W 

y^;U7-c ! f nm y -77^ (in) (ffl^ik&Vo No. 229) 

<H;B£#J49> 

HJfc^J 11 <7) 4 - y f/U7x=;V^ ci >-^£D^t> 0 \Z 4 - h JJ ~7 /VJr 
20 n/f yV7x=/U#oyK, 1 — ? p a ^ y > y ^(^ft t> "9 I- 1 - ? 

11 <k It^TOMIrSiJlMtSw't^-efcS. 
7" h ^ ^ [ 1 - (4-MJ7^tny ^^71 = - 4 - h !i 7 
yu^-o y ^/Wxf y * ; yV-C 2 , N] ( n - i? {7 p p ) v?^ y v 5 «7 A (III) 
25 MW^Mfc-g-^ No. 691) 

fc**[l- (4 - h!)7^tn^f/U7x=/V) -4 - hD7/^o 
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y fvuy y^r / V ^-C 2 , N] (Tir^A-Tir h -jr h)y y v^-MHI) 

o^f;Ky^r/^-C 2 , N] y y A (III) (^"'J^-fb-^#3 No. 260) 
<H3£#J 50 > 

Dn-5-h!) yyu^-o y ^vu-y y ^r/ y y ^^tti^ftim v^^teH 

rh7^r^[l - (4-h!) 7/i/to^f/V7x=;v) - 5- FD7 
10 yutayf/l'^y^y !J V-C 2 , N] (m -v 5 ^ o o ) V A (III) 

hf*[l — (4- h^/i'to^f/i/yx-^) -5-M7/^o 

y y ^y y y-c 2 , n] (T-tr^/ur-t? hth)^y a (hi) 

h!)7[l - (4-M7;Vtnyf/l/7x^/H - 5— hP7/>t 

n^f/wy^;yy-c ! , nm y v^-Mim (#ij^s^4£> no. 255) 

15 <Hife#'J 51 > 

^Jfe^iJ 11 CO 4 — y f ;U7x=;U#n ^®^<ft:fr 19 7 y***— tfc 
M3, 4, 5, -F!i7;Un7i^/V#'pyt, i-^Dn^ydf-/ 
y-yof^t>«9 tdi-ynn-4-hy yjv^rxn y f y^y y y£r^r 

20 5 ^ <!: 7)^#-efc-5c 

7f7^^[l" (3-, 4, 5, - MJ7^^D7x^/l') - 4 - h 

y7/vtayf/Ky^y y y-c 2 , n] ( u - y 9 p n ) y y 
(in) 

t' X [ 1 - (3, 4, 5, - HJ7yi^tD7i=;W) -4-MJ7/1/ 

25 ^ d y f/U'f y =*■ y y y-c 2 , n] (r-t =3- jvt ± h -r v ) y y y [7 a 
(in) 
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bV^ll- (3, 4, 5, -HJ7/^D7i=/U) - 4- M7 
jV* a 3-/1-4 y * J V is -C 2 , N] !J is 2\ (III) ( #J jj* {fc ^ 
No. 253) 
<HJS^J52> 

5. HJfe^J 1 1 <D 4 - y f/1/7 it =/UtJ? a >-g£<Dft:b "9 7 * ^ — f± 

S3, 4, 5, -M)7/i/tD7x^/k^nyi, l-^nn^y^y 
y^<Dft^9»Cl-^cin-5 - hi) a y fvl"f y^fy y 

10 fh7^r7[l - (3, 4, 5, - h !J -? jvjtu 7i=/l/) - 5 - h 

!i7/^nyf/Wy^y D^-C 2 , N]U--7^nn)^^y^^A 

(III) 

[1- (3, 4,5, - hi) 7 /VJrxi 7i-/l/) - 5 - h V 7 JV 
* ?-;U4 V * / y V - C 2 , N] ( T i? ^ T i? h -T h W V is $ J* 

15 (III) 

hl)^[l- (3, 4 5, ->•) p 7x=/U) - 5 - M 7 

/^o.^f /k^ y^y y y-c 2 ,- n] -f y ? a (hi) (M^it^m 

No. 250) 
<H5S^J53> 

20 MMM 1 1 <D4 f/V7x-/l//KD ^^ftftt?*) I- 3 , 4, 5, 6 

-r h7 7 =./wtK o i-7DD^fy^y !J 9 

i;i-^PD-4 - h^/^pyfMy^y yy^, ^^^nfflv^ 

25 T h7^r^[l - (3, 4, 5, 6 -7 h 7 7/Vto 7x^/U) -4 

- h y y ^/u-r y =*y y >-c 2 , n] u -v^ a n) ^4 y 
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■A (III) 

(3, 4, 5, 6-f F77^tn7x^;l') - 4 - b V 
-7 jvit a y ^JV4 y ^ y y l/-C z , N](7tf^7irhth)^!Jv?!)A 
(III) 

5 hD^Cl — (3,4,5, 6-7 h77^JTo7x^^) — 4 - h 

y y *f-)V( V * J D ^-C 2 , NM V W A (III) (fjij^-fb-^ 

No. 268) 
<HS£#J 54 > 

IH^J 1 1 <D 4 - ^ f /I/7 x^/l^*' D y^©ftb ^ 3 , 4, 5, 6 
10 -7 h7 7^tD7x-/P*'D>i v 1 - y u u 4 y =5r / U :/<7)ft:b 19 

Cl-^nn-5 - hi) yyw^-n y ^vW 7^7 y -^tl^ttffi 

li "C fc 2> o 

7- h7^^[l - (3, 4, 5, 6-7h77/>tn7i-yV) -5 
15 -hy7^^D^f/K7^/yy-C 2 , N] (u - is 7 n o) y v><7 

A (III) (m^it^yo No. 690) 

hT^tl— (3, 4, 5, 6 -7 s - b 7 ^ ^^/U) - 5- hH 

y ^^-r y ^y y >-c 2 , n] (rtf/urt htf)^ yv>7A 

(in) 

20 h!i7x[l - (3, 4, 5, 6-f h77^^-n7x^) -5-h 

y7^tn^f/K7^y i)y-c 2 , N]-r y v^«7 a (in) {m^it^m 

No. 272) 

< Hj&£#J 55 > 

J. Chem. Soc. C, 1966,2328-2331. % J. Chera. Soc. C, 1971, 61-67. , 
25 J. Org. Chem., 1971, 29, 329-332. *5 J: If Org. Syn. , 1960,40,7-10.0 

77?£[C^oT^tCl^i-^gS-e, mBlZ 1 -7 d d - 3 , 4, 5, 6. 7, 
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8 - ^> t 7 n ^ y y y y & j& -T £ 0 




H10iJ 11 O 4 - ^ f-yV7 x =;Wf n y^O^^ i? H 3 , 4-. 5, 6 



5 ft:b?U£l-^nu-3, 4, 5, 6, 7, 8, - ^ 7 ^ a ^ y 

^yyy£, ^rtt^tLfflv^^^ttHJS^ ii tmm^isXUT.<Dit^ 

f h7^^[l - (3, 4, 5, 6 -T b =7 ^/V^* 7 ^=-)V) -3, 

4, 5, 6, 7, 8, -^y^7;^o^yJfy yy-c 2 , n](m— ^' 
10 ^Dn)-7^!i-7^(III) (m&fc&Vo No. 709) 

[ 1 - ( 3 , 4 , 5, 6 - f F7 "7 m = - 3 , 4 , 

5, 6, 7, 8, -^y^7^^o^yJry [j y-c 2 , N](T-fc^/^T 
'•fe h ^ hM y ^"7 A (III) m^it^^i No. 457) 

'ih U * [ 1 ( 3 , 4, 5 , 6 — 7" F77/Vto7x^/H -3, 4, 

15 5,6,7, 8". --<^>7^^-o^ ydf-y y y-c 2 , N]y y v> 7 .a 

(III) m^it^^J No. 454) 
<HK&0!l56> 

HJiStfiJ 11 CO 4 — /■ f^7x^/l//)? d >®?<^)ftt) "9 lC 3 -<< 7 7°o t° 
20 EltRK: U-CWTOfb^SrS^tSIt^^-C&S. 
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N] ( £1 -V* BD )«^!I r> ^ (III) 

tf*[l- ( 5 ->f y 7 s ci fc 0 /^:7 zc^/W) O^f/DV-C 2 , N](Tir 
^jVT^ hi" h)-f V i?$J* (Ill) 

(m^it^^O No. 315) 

<«#>j 57 > 

HS60iJ 11 CO 4 — y f^7x ~/^zt? d ^^(DiXt) <0 3 - /f^7i 

f^^^ti - (5-7*f/i/7i=/H -ry^yyv-c 2 , n]U- 

v=y o a) v 5 ^ y ^"7 A (III) (M^'it^-^} No. 725) 

tf^ci- ( 5 -^f/u7*=/u) -ry^-yy^-c 2 , K](rtf/v7 

-t hi- h)-r y v^-^ (in) 

- (5-7'f/i'7xx/i/) ^y^yy^-c 2 , n]^ y ^7 

(III) m^it^m No. 316) 
<HJ£M58> 

%Mffl 1 1 (75 4 -y f/V7x^/l//J?D ^CDftfr 9 3 -*9?-JV7 

^h^^r^tl- (5 -^-y ^A-T^ -{y^y D7-C 2 , N] U 

-■7^Dn)-7^ y v 5 "7 A (III) (^'J^-fb-^fe No. 730) 

tr*[i- (5-*^f^7x = /i/) ^y^y i)y-c 2 , N](T-fe^^ 

r-fe hi- km y v?* ^ (in) 

hy^ti - ( ^^7 31^^) -ry^yy^-c 2 , n]^^-7 

•7 A (III) 
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<HJS#J 59 > 

5 f h7^^[i - (5-^ y*^-7zL~>v) ^-y^yyv-c 2 , n](/z 

- v?i7 n p ) y <y a (in) 
t'*[i- (5- / ^->7x-/v) ^y^y^y-c 2 , N](r-tr^/i- 

Tir V-T h)4 V is? -Mill) 

M^[i- h > ^ =- >v) ^y^;yy-c 2 , n] -r y 

10 ^A(III) (#ij^-fb-g^ No. 375) 

<H«!l 60 > ■ - 

HJfctfij 1 1 04 ^7W^^^/i^7j<n iy^coiXt>K) 3 ^-ff-jvOr. 

15 ^h^^^Ci- ( 5 - — 7°^^^-^r >7 = — jv) ^y^y uv-c 2 , 

N] ( u - v 5 ^ n u ) v?-f y ? A (III) 

fc**[i- (s-^/f/wt^y^x^^) ^y^/!)y-c 2 , n](t 

tf^Tt h-t- V W A (III) 

hy^Cl- (5 -^7 , ^JV**ri/7^=.;V) ^y^/U y-C 2 , N] 
20. ' y v>£ -Mill) (MTFit&yo No. 398) 
<H;WJ61> 

lifts #1 11 CO 4 - ^ ^ — /l^/tfn >.^(7X-t^ <9 Kl 4 - M)7/^ 

a ^ K3r->y ^-/utf u (T/U Ky y^^tSS)', 1-^oo^y^ 

y y ^(DiXt> Dtci-^PD-4-hy y /u^-u y ^/i~f y^y uy$: 
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f h7^^[l - (4 — b V y /wy-cz ^ h^i/7i^/v) - 4 - h D 
•7 ;\s v>r n y *f- /v 4 y *r y y ^ - c 2 , N] ( ax - v> y n a ) y y v^^A 
(III) 

fc" ^ [ 1 - (4 - MJ7/^P^ h^r->7j-/W) - 4 - HI 7/l^t 

5 a y ^/i^y y ^ y y >--c 2 , N] (T -fe^A-Ti? h ~t b) y V i? y a (in) 
h!)7[l - (4 - b y y/i-^-o y h Jf-v-y - 4 - F!i7^ 

y- a y ^yuy y ^ y y y - c 2 , N] y y y A (in) (m^ik&m 

No. 411) 

<^JS^|J62> . . 
10 5Ufo#'J 11 <D 4 - y f/V7x^/^ ci ^^cD-ft:b "9 £ 4 - h ]) ~7 )Vjr 

ay F^->7x-;w#pyi, i-^BD^y^/!)yoftj3'!)i:i- 

mrnm ii i Pit ic ur^Twfk^fe^i^^ts r t B^'feSo 

^h^^r^Ci - (4-H!) y /^yr □ y h ^y y ^ - 5- h!J 

is ^ u y ^ /l^-r y y y y - c 2 , n] ( ^ - *s * & a ) y y y v= y a 
(in) 

ty[l- (4-F!J7/Vtn^ h =3r -y y m — /u) - 5-h!)7^ 

a y ^/w y^r/D ^-c 2 , n] (7tf/i/7t hi- h)y y y a (hi) 

h!J7['l- (4 - b V 7 /I** a y h ^y7x-/U) - 5 - h y 7 A- 

20 tp^f/wy^/D^-c 2 , n] w y -7 7 a (in) (m^it&m 

No. 410) 

<mnm 63> 

MM&l 11 <V4 -y f/U7x=/V**o >&t<Dftt>9 4 - h !i y/b^j- 
n y h :i r->7x^/i/*'pyi^^i\ i o d ^ y y yoftfc ?) 
25 ci-^oo-4-7/i'to^y^;ii7^ 1 ^ii^ffi^sy^ttH 
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f h7df-7[l (4->!)7/Uto> hdf-«>7i-/U) - 4 - -7 >\s 
*u y y df- y D ^-C 2 , N](/x - v^y p_n)i?>f y -7|?A (III) 

fc** [ 1 — ( 4 - K L) 7/1^ F^f ■>7x^/U) - 4 - d yf 

y^r/^-C 2 , N] (Tir^/i-T-tr h "f h ) y ]) W M. (HI) 
5' h y X [ 1 - (4-M7^d^ F3f->7 ^ — /b). - 4 - 7 /L-^o 

y y^-/ y y-c 2 , N]y y v^-Min) (wmit&yo No. 409) 

• ' < mi&m 64 > 

Ite^'J 29 (7) 1 - (4-7 t p bVi^7 x-/u)-Y y Jf-y y y^ffl^, MMffl 
11 ^i(:f h7 J r7[i-(4-7 , nt>7i-/i/)^y^ / yy-c 2 , 
10 N] (/z -~yy n n^yy y A (III) ^gs It t'^ [ 1 - (4-7*d tvw 
7x-/L^)^y^ / ijy-c 2 , N](7i?^^7-fe hfh)^y^7A(III) 

£r-^#ci-3o ^<D\\L-&mt%%m 7 1 -7 s=M y^r y V >%MM 
m 11 £ iRiafclllKJS £-1±"C\ t"^ [ 1 - (4-7"n /w-r y ^y 

y y-c 2 , n] ( 1 - 7x = ;L"f y ^r. y y y — c 2 , n) ^7^ (111) 

15 (tf'J^b-^ No. 283) Jfc1" 5 \1 5 o 

<H1S^J65> 

.( ' UlSfly 1 1 © 1 - (4-y f>7xi;u)/f y 3-y y ^<oi\t> <o iz. 1 - 

y^/uy y ^y y y£fflv\ HJ£0ij 11 <t licr h7^r7(i-7x 
-;wy^/!)7-c 2 , n)(# -770 o)7y y s^p u 

20 T t"7(l-7x-/KyJf/!J7-C 2 1 N)(7tf /WTt'ht h)7 y 

w a (in) ^-^j5fei-5o z<D{k&m t nmm 29 ^ 1 — u-^a tvu^ 

^^/uM y ^y y ^^MMM 11 £ p^fcS/fc $-fr-C, t"*(i-:7^ 
— /uy y^y D7-c 2 , n)[ 1 - (4-yn tr/u^a^/io^f y ^ / y y- 

C 2 , N] ^ y v^Ta (III) m^lk&Vo No.299) ^^t5:i^g| 

25 -e&-5 0 

<H«£0»J66> 
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H#5#iJ 22 CO 2- 7 =^t° V i/XDiXfr <9 iZ. 1 - (4-^^->/U7 

fc** [1- (4-^^->/V7i-;H ^y^/iJ^-C 2 , N] (1-7 
5 =c=./W y =*r/ y ^-C 2 , N)-Y y A (HI) (#J^{k-^#J No. 287) 

<Hfife#l 67 > 

H5£#<j 22 <z> 2-7 3i=. /utf y -^^^{tt? tnc 1 - y ^=/w y * y 
y>£fflw i -y 3i=/u^ y ^y y ^<d^^> 9 1 - (4-^^^ 
y^=yu) 4 ; v ^*m\<'Z>£x?\-nnMM 22 t tT^roib 

ty(i-7x-My.^yyy-c 2 , n) [1- (4---^y^7x 

= /U) ^y^f/JJy-C 2 , N]^ y v^y A (III) (m^it^-to No. 303) 
<HM#iJ 68 > 

15 *=./io ^ y * s v ^zm^^z^W-uMMm 22 i^itut^w^ 

t** [1- (4-t^f^7xn;l/) ^y^-SV^-C 2 , N] (1—7 
s, y *y y ^-C 2 , N)y y v^y A (III) (m^it^m No. 289) 

<^JS^|J 69 > 

20 ^I5S#'J 22 O 2 - 7 ^ = A- fc° y ^ :/ CD ft =b 9 ^ 1 - y 31 y y 

y ^^fflw 1 -7i-;w y ^y y ^<Dft=b t> ^ 1 - 

y^=yu) ^y^yyy^n^MiillW 22 £ IWJ^tc LT#:tf>te 

ty(i-7x = ;n , y^y !iy-c 2 , n) [1- (4-^y^^y^ 
25 ^y^yuy-c 2 , nk y v 5 ^ a (hi) (flg^-fb-S-tt No. 305) 

<^|J£#<J 70 > 



WO 02/44189 



106 



PCT/JP01/10487 



fiiE&ffl.400g ( 2. 5mole )£f&7K 2500ml lC^ft?$-tir, _il f;: £[J L 
&\^m 219g t C 3. 35mole )^APx5 0 77 -/ X - s ^ 

T- zk m L & , ' 5 % i£g£ £ 7 K & # * ^ #§ £ L /j: < t£ -5 * -CAD T Z 

activ.Cu powder 

/=\ C 6 F 13 I /==\ 1).n-BuU 3)H+ /=\ 

'— V/~ Br ~C 6 F 13 -h^ J^Br — -C 6 F 13 -< >-B(OH) 2 

10 . ' ~ 2)(CH 3 0) 3 B 

MMM 11 co 4 — J- f/vy 3_=>utK o >-^coft;b 19, 4 7 >vOr 

□ ^^•>/i'7x= yU7}?a ^gfe&/B> v 5^tttt5felS0!l 11 -rift L,TJ^ 

15 -C 2 , N](M-^^DD)^i)^r>^(III) (M^it^®) No. 715) 

t"7[i - (4-/'-7;vtn/v^^/i/7i-;i/)^y^y |jy-c ! , 

N](7tf/U7t h "7" hW y ^-7 A (III) 

h!)^[l-(4 -7^^j-p^ar ->/i. 7 ^ - ,^)^ y # y y y-c 2 , 

N] -Y y "7 A (III) (#iJ^fc-£^ No. 475) 

20 . < nm.mii> 

MMM 1 1 <7) 4 - y f/1/7 31= /Utf? n ^^Oftt? «9 4 -/n— 
o ^^r-7/1'7 31 nyU/jf p V^£ x l-^PP^fy^y JJV^ft-btJlCl 
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7=- h^^r^[l — (4 — A , -7;l'tn^J[-v//l/7 31 =./U) — 4 — 7 /U^* 
□ ^y^y y ^-C 2 , N] (m - n a ) i/-f y v?>7 (III) 

t'^[ 1 — (4 -/^-7/^o^* , >A'7i=^) — 4 - y 
^yUy-C 2 , N] (T-tr^/UT-fe hth)^^^^^ (III) 

5 h U 7,[ 1 - (4 - ^-7/l'tn^Jrv'^7i=^) — 4—7/1' to^f 

y^/UV-C 2 , NM y v><7 A (III) (^J^{b^^) No. 478) 
< '£j5t!l#'J 72 > 

ni&m 11 4 — y f^7i=/^'n i.'g^ftfc? 0 4 — 7 ;i-3r 
a^dr ->;U7 a = /WaJ?a y^^ffl^, 1 -y □ d y ^CDft:fc><9 

10 (ci-ynn-4-hy 7/v^n y ^/U^f y^/D ^Sr-fcjh^ihJBi^S 

f F7^7s[l-(4 -/'?-7/l'tn^^v'^7 i^/V) -4-FD7 
/u^-a y ^-/W y^f/J V-C 2 , N](^-i?^BP)v?>f y '^17 A (III) 
15 t"7.[l -(4 -^-7/l'^"n^Jry^7x-;l') -4-M7/^o 

^f;wy^f; yy-c 2 , nj (rtf/vrt h-t- h)-r V w a (hi) 

h y ^ [ 1 — (4 7^B/sdf^7x=/U)- 4 - h y 7;^ 

p^fHy^y^y-c 2 , nk y an) (#j 3* No. 477) 
<Hi£#>J 73 > 

20 USS^'J 1 1 CO 4 - y f;l/7 =c=. /HI? C ^^<77fttP 9 4 -^-7/Vt 

p^^v//U7x-/1/*'p l-yan^y^y V ^<Dttt> 9 IZ. I 

-yao-5-hy 7;u^-n y ^/W y^/U ^ Z^ttiZ: tiffin ZSM 

25 f h7^^[l - (4-^'-7/Uto^ :3 ry^7i-^) - 5 - Mi 7 

/U3j-o y ^/W y^f/y ^-C 2 , N] U - v^y a a) ^ y ^7 A (III) 
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t'*^ [ 1 - (4 —s<—Z7/\'si-u^3ri//i>7 ol=-jv) — 5 - h V "7 ;\>>jru 

y y 3-y y y-c 2 , n] (T-t^/^T-t hi- hw y s*? -Mm) 
D^f/i-^y^y y y-c 2 , nm y -^^ a (hi) (m^it^m No. 476) 

5 <HSS0IJ74> 

HJS^J 22 <D 2— 7 ^ fc° y \/l/(D\X*> K> \Z 1 - (4 .— a*— 7/V^p 

^df. - 4 y ^y y ^4rffluvsj6JL^.ttHJ6w 

fcf;*[l — ( 4 — v*— n ^^f- 'yjvy =e n/V) -4— 

io y^-y y^-c 2 , n] ( i - -7 = =vw y y y > -c 2 , NWyv^A 
(in) mmt^m no. 479) 

<Hi£#ij 75 > • 
yv?r, 1 -7^— /v^i y ^y y XDiXi? «9 1 - (4 

15 — * i//i/7i=/u) ^ v ^zmy^zuw-itmrnm 22 tmm^L 
■ dry;>7xi;i/) y ^ y y ^ -c 2 , N]-r y v?[> a (in) (ffl7ik{k&m 

No. 480) 
20. < H££0!l 76> 

^f-^-rggSi? 4 - ( 1 H, 1 H, 2 H, 2ti-y<— 7 juzfru << V^/i^^ 
7i^py^M'f5:imt-fc5 0 
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(^)— S °2 CI 




HO 



Br 



C 3 F 7 CH 2 CH 2 OH 



C 3 F 7 CH 2 CH 2 OS0 2 — \ // 




1)n-BuLi 3)H+ 




C 3 F 7 H 2 CH 2 CO-^i) 



Br 



C 3 F 7 H 2 CH 2 CO^v y — B(OH) 2 



2) (CH 3 0) 3 B 



^1&m 11 (D4- * f;V7i-^t:a ^^Oftfe 9 tC 4 - ( 1 H, 1 H, 
2H, 2H— — ^/W^-P^V^/U^df.^) 7i-^*'o yStl^SW^ 

So 

xh^^r^{l-[4 - ( 1 H, 1 H, 2H, 2H- X — 7 /U^" a ^ i^/l^^ 

-» 7x-;v]^y^y !Jy-c 2 , nKm-v 5 ^ nn)v=^ y 

t^{l-[4- ( 1H, 1H, 2H, 2H-^— 7 
3i=:yW]^ yar/!) ^-C 2 , N} (Tir^/VTir hi" b)4 V ^-7-^ (III) 
K.y * { 1 - [4 - ( 1 H, 1 H, 2H, 2H-/°— -<^^/l^=*r 

7 =c - /u ] 4 y * y y- y - c 2 , n} y y *s v a (hi) ( #l sMfc 

No. 469) 
<HSSi#l 77 > 

HiS^'J 22 (D 2- 7x=^t" y v^<Dft:b U ^ 1 — [4 - ( 1 H, 1 H, 2 
H, 2H-/<— 7/W^-p^^^/^^-^v/)7^=/l-3-f 7^-7 !) y^rffl^SUJ. 

tr* {1— [4- (1H, 1H, 2H,2H-/'-7^*D^yf ^t^r-y) 

7 ai=/v]>r y * y y >--c 2 . n} (i -7i=/k y ^y y ^-c 2 , N)y 
y^^Adii) (m^it^yo no. 470) 

<HJ£#J 78 > 

HJ£#'J 22 <7) 2-7x=;l/fyyy0^t?*)t 1 - 7x^;U-f y^-7 
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y^Srffl^, 1 -7x-;W y=*-y y xo\Xt>^ \z. 1 -[4 - ( 1 H, 1 H, 
2H,2H-/°— ^/l^n^O^/U^-dr <>) 7^^./^]^ y dr y y >-£ffi^ 

S^^ttH35g^'J' 22 t f^^jc: LT&cD<b^£-£j£-r-5 r <t ^iBTfo 

So 

5 t"7(i.-7x=/Ky^y y y-c 2 , n){i-[4- ( i h, i h, 2 

H, 2H-/°— y /W^- a ^v^/l/^-dr v^) 7x^;l-]^ ydf- / y y-C 2 , N} 

.' y (in) m^it^m no. 471) 

<H«J 79> 

^(C^-TMSS-C- 4 - (1H, lH-^-y/l'tn^yf 7^ 
10 ^/^-nyi^A^j^^sg^^^^ 



(CF 3 S0 2 )0 H °~\_/~ 
C 6 F 12 CH 2 OH — : C 6 F 12 CH 2 OS0 2 CF 3 C 6 F 13 CH 2 0— £ Br 



1) n-BuLi 3) H+ 

' - C 6 F 13 CH 2 0-\ />— B(OH) 2 
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